
Interactive e-Therapies for patients with 
schizophrenia or aphasia 

Alex Leff 

Professor of cognitive neurology & consultant 
neurologist 

Institute of Neurology, 

Institute of Cognitive Neuroscience & 

National Hospital for Neurology & Neurosurgery 



Plan 

 

 
 

1. Avatar Therapy 

– For patients with schizophrenia (single voice) 

 

2. Listen In 

– For stroke patients with aphasia and auditory 
comprehension difficulties 

Prof Julian Leff 



      What is Avatar therapy? 

Avatar is created by the patient 

– Voice and face morphing software to match their 
persecutor 

Psychotherapy 

– Therapist takes on the role of both persecutor and 
therapist (not a dialogue but a trialogue) 

Relationship change between patient & persecutor 

– Series of ~6 sessions the persecutor comes under 
the control of the patient 

– Recordings of the sessions are provided to the 
patient to play on an mp3 player 
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Outcome measures 

Three main ones: all patient reported PROMs 

The Psychotic Symptom Rating Scale PSYRATS 

– Hallucinations section, which captures information 
on the frequency and disturbing qualities of the 
hallucinations [0-55] 

Beliefs About Voices Questionnaire BAVQ-R 

– Omnipotence: power of the voice as perceived by 
the patient 

– Malevolence: measures the patient’s beliefs about 
the evil intentions of the voices towards them [0-36] 

Calgary Depression Scale CDS [0-27] 



Patients 

26 randomised 
but 9 dropped 
out = 34% 
(expected rate 
25%) 



Results: Hallucinations 

* Across both groups: p = 0.003; -8.75 points 

* 

* 



Results: Beliefs about voices  

* Across both groups: p = 0.004; -5.88 points 

* 

* 

3/16 patients lost their voices completely after 3.5, 13, 16 years 



Results: Depression 

Across both groups: Not significant 



Phase III replication (King’s) 
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Why does Avatar therapy work? 
 

Psychotherapy 

– Somewhere in between “shallow” and “deep” 

Possible explanations for the effectiveness 

– Face validity of the patient’s experience 

– The effect of establishing a dialogue with the avatar 

– Patients’ relationship with the avatar 

– The experience of gaining control over the avatar 

– Reducing low self-esteem by challenging the Avatar 



Speech comprehension therapy program for 

people with post-stroke aphasia 

Dr Sonia Brownsett Victoria Fleming 



Auditory perception of speech affected 



Phase 1: Development 

‘Listen-In’ 
therapy 

application 

Patient  
testing 

SOFT/V: 
Digital gamification 

Connect: 
Focus groups 

• Qualitative data 
collection 

• Thematic content 
analysis 

Key themes identified 



e-Therapies: why gamify? 
 

 

1) Reward engagement:  

Patients need to complete ~100 hours of therapy  

2) Have a break from therapy: 

alternate therapy – game – therapy – game  



Therapy Task:  
 
Word/phrase/sentence  picture matching 
 
 

1. Patient hears a word, phrase or sentence 
 
2. They choose the matching picture, and get 
visual feedback (ticks/crosses) 
 
3. They get ‘rewarded’ with coins for every 
answer 

• 2 coins if correct on first response  
• 1 coin any other response 

 
> They can listen again if they want 
 
> Target items include nouns, verbs, 
prepositions, adjectives, pronouns and tense 

 
 



Challenge example… 

 

One lexical item = ‘ball’ 

 

Six different challenge items =  

 
Ball 

the ball 

a bright ball 

the ball bounces 

the girl plays with a ball 

the boy kicks a ball after school 
 

 

Single noun 

Noun phrase 

Adjective phrase 

Intransitive sentence 

Intransitive + prepositional sentence 

Transitive + prepositional sentence 

 



Nouns, 2712, 
68% 

Verbs, 461, 
12% 

Adjectives, 
227, 6% 

Pronouns, 
288, 7% 

Tense, 60, 1% 

Prepositions, 
225, 6% 

Total challenges 

Lexical 
Nouns, 692, 

68% 

Lexical 
Verbs, 209, 

21% 

Lexical 
Adjectives, 

89, 9% 

Lexical 
Prepositions, 

13, 1% 

Lexical 
pronouns, 6, 

1% 

 
 
 

Total lexical items 



Difficulty is based on: 
 

1. Linguistic complexity: word, phrase and sentence 
• The target is always a single word, in the context of a phrase or sentence. 
• Easy – Medium – Hard 

 
 

2. Psycholinguistic variables: 
• Frequency in spoken English 
• Concreteness 
• Syllable length 

 
 

3. Number of foils presented (2-5) 
 

 
 
4. Background noise 

• Band pass filtering  
• Background environmental noise and different levels (signal to noise ratios)  

(e.g. café ambiance) 
 

 
 



Gaming/interface development 

January 2015 Early 2016 August 2016 



World Map 



Game walkthrough 

Win jigsaw pieces Game Therapy 

Finish jigsaw Finish level Next level 



X21 Pinball Games… 



Backend 

Rx item Rx blocks 

Patients 



Backend 



Backend 



Where we are now: 

• 36 participants recruited and in study 

 

• 11 participants have completed therapy 

 

• 8 participants currently taking part in therapy 

 

• 1 patient withdrew 

 



Summary of Listen-In therapy completed 

N = 11 
Total game time  

(hours) 
Total therapy 

(hours) 
Total therapy blocks  

(x15 trials) 

Mean 25 90 1684 

Range (8-82) (34-123) (702-2897) 
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Patients’ feedback so far… 

“…at the beginning easy, gradually more difficult, but not hard enough” 

“Why Leprechaun?” 

“I am 100% single, no one helped me, it was fine, no problem!” 

“I love it (the game)! It helped me relax after the therapy. I liked travel around, USA, 

Australia, then work, then Italy. It’s fantastic, then London!” 

“Would you recommend the app?” “Yes, but iOS!” 

“100 hours too hard? No, easy!” 

“The game is interesting, it’s good to have it” 

“Did you enjoy the game?” “No!!!!!! Too often and too easy!” 

“I have to say it’s brilliant!” 

“Your favourite part of the therapy?” “Noise levels! Before I started it was terrible, 

but now completely different” 

‘’It’s boring, sooo boring……I’m going to stop, no more’’ 



Suite of therapy apps 



Summary: strengths & weaknesses 

Avatar Therapy Listen In 

Patient co-
creation 

Large effect size 
 

Acceptability 
 

Individualized 
therapy 

Use alone/with 
carer 

Roll-out 
 

Yes Yes 

Yes Awaited 

Not always Yes 

Yes Yes 

No Yes 

Planning end-2017 
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